phase of a magnetic storm is studied. 
Introduction
During the main phase of a magnetic storm, energetic plasmas are injected on the nightside from a boundary near the geosynchronous orbit• In response to the convection electric field, these particles drift inward and are trapped by the geomagnetic field and form the storm time ring current. The development of the ring current during the main phase of a magnetic storm has been studied. Wolf et al. [1982] applied the Rice convection model [Harel et al., 1981] to study the early main phase of the storm of July 29, 1977. They found the magnetospheric convection, including effects of shielding, was sufficient to inject enough plasma sheet plasma deep into the magnetosphere to form a storm time ring current. Chen et al. [1994] used a guiding center simulation to model the main phase of storms as a sequence of substorm-associated enhancements in the convection electric field. They found that for storms with a main phase of about 3 hours the ring current enhancements are mainly associated with ions injected from open trajectories to closed ones. The ring current is augmented also by diffusive transport of higher-energy ions (E > 160 keV) for storms having longer main phases (>-6 hours). They also found that transport alone would not account for the entire decrease in Dst typical for a major storm but an increased boundary value of the phase space density was necessary.
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In this paper, some problems of convection, collisional loss, and pitch angle diffusion effects on the ring current development during the storm main phase are addressed. The main phase of the magnetic storm on May 2, 1986, is simulated using a three-dimensional ring current model described by Fok et al. [1993 Fok et al. [ , 1995a . The model assumes a dipole magnetic field and the convection electric field of Volland-Stern, parameterized by the Kp index [Volland, 1973; Stern, 1975; Maynard and Chen, 1975] K is defined as [Mcllwain, 1966] ,
and it is an invariant in the case of zero parallel electric field [Roederer, 1970] . The notation <x> is the bounce-averaged value of x. Since we are considering particles with bounce periods much shorter than the decay lifetimes, fs is assumed to be constant along the field line, and thus fs can be replaced by the distribution function at the equator. The temporal evolution of the energy and pitch angle dependence on the ion distribution in a 3-D spatial space can be inferred from the information on the equator. In solving the kinetic equation (1), the time-splitting method is employed. At each fractional time step, only one process is considered [Fok et al., 1993 [Fok et al., , 1995a .
The ring current model has been used to model the recovery phases of a moderate storm and a major storm. The model ion differential fluxes in general agree well with the observations from AMPTE/CCE, except the calculated H + fluxes at energy less than 100 keV always exceed those of measurement [Fok et al., 1995a] 10 100 1000
Energy (keV) Figure  1 . Quiet time equatorial H ÷ fluxes at representative L shells [Sheldon and Hamilton, 1993] . [Mcllwain, 1972; Fok et al., 1995a] . As shown in Figure 3 , our model reproduces the "drift holes" at L < 4. However, the simulation predicts a lack of low-energy (below tens of keV)
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Energy Spectra During Storm Main Phase
ions at the inner edge of the ring current ( Figure 3c) 
Pitch Angle Distribution
The spin of the CCE spacecraft allows particle sampling at all pitch angles [Williams and Sugiura, 1985] . 
Carrying out the transformation from (E, o0 to (E, K), we have
where y is the sine of the equatorial pitch angle and T(y) is defined as [Davidson, 1976] lfS.,
Bounce-averaging (5) gives oL a fz_, _o7,]
where [Cornwall et al., 1970] ( aB'_2 Do<,
where mg is the ion gyrofrequency and 617 is the total wave amplitude.
For 100 keV H ÷ at L = 5, a Daa of 5×10 -6 s"1 gives 
Induced Electric Field
It is possible to obtain a qualitatively realistic ring current from a simple global enhancement of the magnetospheric convection electric field [Chen et al., 1994] . However, it is well known that the nightside magnetic field undergoes a series of stretching and relaxation cycles, each associated with isolated substorm events [e.g., Moore et al., 1981] , that each of these cycles is associated with a "convection surge" [Quinn and Southwood, 1982] Initial level (free)
Growth or recovery
where AE o = 25 _,, C I = 2×10 -6 s-l'/1, C 2 = 0.25 min -I, and TL e is the Tsyganenko level according to Table 1 This is a rough and non-self-consistent way of implementing the time-varying magnetic field, which is adequate only in the inner magnetosphere. A more self-consistent treatment will be pursued in future work. [Ejiri, 1978] . Others have calculated the drift motion in a nondipole field [Schulz and Chen, 1995; Chan et al., 1995] . 
